early stage of the disease, eradication by means of the knife may give relief from recurrence for as long as twenty years. I refer to intrinsic carcinoma of the larynx, cancer of the breast and melanotic sarcoma of the eye. It has been known for many years that the scirrhous type of cancer is the most chronic. Handley has shown that the malignant cell lying in a lymphatic channel may become surrounded by fibroblasts and disappear.
Lastly, Drew, of the Imperial Cancer Research Fund, experimenting upon the growth of cells outside the body, has demonstrated that a malignant tumour will take on disorderly growth in the absence of fibroblasts, but that in their presence the converse occurs. Thus, in the present state of our knowledge the greatest enemy of the malignant cell is the fibroblast.
With regard to the treatment of malignant disease of the prostate the advantages or disadvantages of a particular remedy must be reviewed in the light of pathological knowledge.
There are two distinct types of malignant disease which occur in the prostate gland. Albarran first drew our attention to one of these, the adenocarcinoma, a complication of the simple enlargement of the prostate. Its signs Au-U 1 [March 27, 1924. and symptoms in the early stage are those commonly associated with the simple enlarged prostate, but haematuria may often be severe. In the late stage pain is an additional sign. The other manifestation of carcinoma is the scirrhous variety. In this type there is no intravesical projection of the growth and no hmaturia, either in the first stage or the last. Pain is only present when the disease has spread beyond the anatomical limits of the gland, the chief signs and symptoms being those connected with a gradual contraction of the prostatic urethra.
To the expert clinician the diagnosis of the latter is straightforward, but in the condition where carcinoma is superimposed upon a simple enlargement, the surgeon removes the gland in the belief that he is dealing with an innocent growth, and his serenity of mind is not disturbed until he reads the pathological report. A frozen section made at the time of operation prevents such mistakes.
For the moment I would remind you of the nature of the structures which surround the prostate gland. The gland is encased in a fibrous bag. In the upright position the bottom of the bag is formed by the triangular ligament which is perforated by the urethra. The top or open end is formed by the mucous membrane of the base of the bladder and beneath that, cellular tissue, in which are embedded the seminal vesicles; immediately posterior to these structures is the rectum. The sides of the bag consist of a portion of the sheath of the levator ani, dense fibrous tissue which lies between the prostate and the anal canal behind, and the pubic arch laterally. If, following the enucleation of an enlarged prostate, the prostatic cavity be illuminated by the bladder-lamp, it will at once be seen how smooth is the lining of this fibrous bag and how avascular it is; and it will be noted that all the bleeding is coming from the top or open end, namely immediately beneath the mucous membrane. Now I have already drawn your attention to the fact that the successful barrier to the spread of malignant disease is fibrous tissue, and the more dense and avascular it is the less chance has the malignant cell of penetrating it.
Thus I explain the reason why it is possible with the finger alone to enucleate a malignant prostate, however extensive, out of its fibrous bag, with the exception of the region at the open end of the bag where cellular tissue and seminal vesicles are situated. The extension of malignant disease beyond the glandular tissue is always by the latter route. It never invades the rectal mucous membrane so as to cause ulceration in the bowel, and it never involves the triangular ligament, but true to its name cancer " it will send, claw-like, a chain of cells along the membranous urethra.
It appears to be the custom of the majority of surgeons to decline to perform any operation upon a malignant prostate, other than suprapubic cystotomy, which is a purely palliative measure for the relief of urethral obstruction, in all cases where by rectal examination it can be demonstrated that the prostate is fixed or immobile bimanually.
A correct interpretation of the size of a growth of the prostate by digital palpation through the rectal wall is almost impossible. I have entirely discarded this method of investigation for assisting me to decide whether a case shall be treated by surgical removal of the malignant mass.
Science has placed in our hands three methods by which we are enabled to determine the extent of the spread of the disease. My technique is the following: With the patient in the Trendelenburg position, the bladder is opened and retractors inserted so as to give a good exposure of the internal meatus and the bladder base ( fig. 1 ). An incision is then made round the internal meatus, and with a blunt dissector the line of cleavage between the growth and the fibrous capsule is determined. Partial enucleation with the finger follows, it being unnecessary to put a finger into the rectum to assist in the enucleation. When the prostate has been mobilized it is delivered into the bladder, with the aid of Duval's forceps, still with its attachments to the base of the bladder and the seminal vesicles intact.
The latter act like hinges, and are exposed to view on their posterior surface ( fig. 2 ).
The most difficult part of the operation now begins, for dissection is necessary in order to remove all the tissue anterior to the front of the rectum. Until recently, I have been hampered by the blood welling up at the bottom of the wound and obscuring my view, but this obstruction has been overcome by the use of Lake's suction pump. This instrument not only evacuates the blood as it collects, but by a slight modification can be used as a retractor.
A good deal of halmorrhage follows the dissection of the seminal vesicles on their rectal surface, and it is necessary at this stage to tie the vessels in this region. At the same time it should be possible to find the vasa deferentia, and The presence or absence of deep-seated metastases in these eleven cases has not been determined with X-rays, but I am satisfied that from clinical investigation there has been no recurrence at the site of operation to date.
From the description I have given of this operation it will be noted that it differs from Young's operation not in principle but in the method of approach. Whereas Young has to feel his way to the base of the bladder, by the suprapubic route this part is under direct observation. In addition, the bladder base and seminal vesicles are readily accessible if attacked from above, but Young-in his perineal dissection finds himself working at the end of a tunnel, when he comes to the division of the malignant mass at the intra-ureteric bar. Again Young admits permanent incontinence of urine as a possible complication. By the suprapubic operation I have neither seen it nor will I admit that it can occur.
Before leaving the subject of the surgical treatment of the malignant prostate the indications for permanent suprapubic cystotomy should be briefly stated. I only practise this procedure when there is retention of urine, and radical operation is contra-indicated as determined by methods I have already outlined. It should be clearly understood that cystotomy is performed really to relieve retention. The obstruction of the ureteric orifices cannot be affected by such palliative treatment.
PART II. THE classic experiment of Becquerel showed that the rays from uranium are able to discharge electrified bodies, and that the three distinguishing features of X-rays, namely, their photographic, ionizing and fluorescent actions, can, therefore, be exhibited spontaneously by such a body as uranium. This discovery was followed by that of radium itself by Mme. Curie; many observers all over the world have concentrated their efforts in seeking out how these rays will act upon the human tissues, normal and pathological. - In this field of research we owe most to Dominici, who first demonstrated the destructive effects on malignant cells of radium buried in the growth. He and other workers have also been able to show that the action of these rays is selective, and that the vulnerability of cells of abnormal growth varies according to age and type. Thus the squamous-cell carcinoma is more sensitive to the effects of irradiation than the spheroidal-cell form, and the spheroidal-cell form more than columnar-cell carcinoma. Again, it has been shown that the more rapidly growing a tumour, the smaller is the lethal dose of radium needed. Lastly, we have to note the attempts of Russ and his co-workers, by means of certain ingenious experiments, to produce in man an immunity to cancer through irradiation of tissues. As malignant disease in the prostate is of the spheroidal-cell type and slow growing, it will be gathered from the preceding remarks that its sensitiveness to the rays of radium is not pronounced; also its anatomical position adds to the difficulties attaching to this form of treatment, for in its vicinity are four tubes, namely, the urethra, the two ureters, and the rectum. (1) As regards internal application, the radium is inserted into the rectum, and, as far as possible, kept in contact with its anterior wall in the region of the base of the bladder, or, it may be introduced into the prostatic urethra by a special instrument devised by Young and Fronz of Baltimore. Both these methods are to be deprecated on account of the reaction produced in the mucous membrane. Pain and tenesmus follow the introduction of the radium into the bowel and cause great distress to the patient. A similar disadvantage is encountered when it is placed in the prostatic urethra. The urethra becomes inflamed, frequency of micturition is marked, and retention is often the terminal condition.
(2) I first adopted the burying of radium in the growth on my return from Paris in 1913, where I had the opportunity of seeing Dominici at work. The details of this technique are given in full in the two articles I wrote for the British Journal of Surgery, in 1915 and 1920. Since 1919, the Americans have been trying the effects of emanation needles and tiny glass tubes containing the emanation, Both needles and glass tubes are buried in the substance of the gland. I have had ten years' experience of this method of application, and during this time I have been enabled to keep in close touch with fifteen cases. Not a single case is alive to-day.
The immediate results following the treatment were, without exception, satisfactory. The tumour shrank in size and in some cases disappeared altogether. There was a reduction in the frequency of micturition, and in two cases of retention normal micturition recommenced. These results were very encouraging. However, as months went by, patients returned complaining of increasing difficulty in passing water. Later, some of them developed retention requiring suprapubic cystotomy.
From accounts sent to me by relatives, and from my own observations, the patients in all these fifteen cases, with the exception of one, eventually died of pyelonephritis. The patient excepted was a doctor who died of cardiac failure. In two cases I was able to obtain permission for a post-mortem. In both cases suprapubic cystotomy had been performed. The prostate and base of the bladder consisted of dense fibrous tissue, the ureteric orifices were contracted and the kidneys were atrophic.
The practice of inserting radium into the broad ligaments for carcinoma of the uterus, which is advocated by certain workers with this agent, may be attended by similar results to the bladder-base and ureters. Occlusion of the ureters by fibrous tissue is as dangerous to the life of the patient as malignant disease, and is equally insidious in its early manifestations.
Recently in a case of carcinoma of the cervix which came under my care for vesico-uterine fistula, the radium had completely destroyed the malignant growth, but left the ureters embedded in fibrous tissue. Both kidneys as a result were badly damaged.
Of my fifteen cases of prostatic cancer treated by radium, only one patient survived four years. In the case of this patient, it was necessary to perform a cystotomy for retention, and eventually he died of pyelonephritis.
That radium destroys the malignant mass I have not the slightest doubt, but, as I have already pointed out, the anatomical position of the prostate is the stuimbling block. The stimulation of connective-tissue cells by the rays and the resulting formation of dense fibrous tissue lead to serious complications in the ducts which lie adjacent. The prostatic urethra contracts and gives rise to retention, the ureteric orifices become narrowed, with the consequent complications in the kidneys and, to quote a well known French expression, " La malade mort gu6rie." (3) The method of applying radium after a radical operation has a strong adherent in Bumpus of the Mayo Clinic, but I submit that so applied the rays may cause the very complications one is anxious to avoid. The radium, to be effective in destroying any malignant cells left behind after the perineal or suprapubic operation, must be inserted into the wound immediately in front of the rectum. Now, radium produces thrombosis, and therefore the danger of causing a recto-vesical fistula would be very real. Secondly, there would still be the possibility of narrowing the ureteric orifices by the formation of fibrous tissue.
(4) The effects of surface applications of radium may be considered in conjunction with those of the Erlangen method of applying X-ra.ys to such a deepseated growth as a carcinoma of the prostate. I would preface my remarks on this subject by quoting from an article recently written by Professor Russ, who states: " The importance of studying the normal tissue reaction of the host in radiological problems has not received sufficient attention from physiologists." To the latter must be added the clinicians.
In the Erlangen and surface radium treatments the rays of greatest intensity must penetrate healthy tissues before they reach the carcinomatous prostate, and radiologists admit that, though it is possible to protect the skin, they cannot safeguard the deeper tissues from damage.
In this connexion the researches of Mottram sound a note of warning, which clinicians should not ignore. He has shown that large doses of radium or X-rays quickly produce desquamation and necrosis of the intestinal mucosa and he points out how the anmmia and thrombopenia, which so often follow exposure to these rays, may possibly be connected with a bacterial invasion of the blood-stream occurring in the intestinal tract as a result of injury there.
I also make the suggestion that the growth-activating substances which the cancer cell has the power of elaborating for itself and which the normal cell also forms-but only when its protoplasm is undergoing degenerationmay be increased by powerful irradiation. In this way may be explained the reason why carcinoma in some cases rapidly disseminates, following exposure to radium or the X-rays.
I am not satisfied that any advance in the successful treatment of prostatic carcinoma will be made by the Erlangen method. Those cases that I have seen have been disappointing. The growth appears to have been stimulated rather than retarded. In one case the constitutional disturbance was profound, and ulceration of the skin over the sacrum occurred within two months of the treatment, which consisted of an exposure of five to six hours to the rays; there was retention of urine and four months later the patient was dead.
I have observed that, like the intestinal mucosa, the mucous membrane of the bladder tends to undergo degenerative changes when exposed to these large doses, and when sepsis is present in the form of cystitis the rays cause a further extension of the infection. Similar results are obtained in urethritis, as I have already recorded in the British Journal of Surgery.
It will be admitted that many disappointments have awaited those of us who have put into practice in the wards the results of our labours in the laboratory, and I must confess that, in spite of the knowledge acquired of the effects of irradiation upon normal and malignant cells, so long as the formation of fibrous tissue cannot be restricted with certainty radium or X-ray therapy will not be the treatment of choice in prostatic cancer.
I have therefore attempted in the surgical procedure, which I have outlined in the first part of this paper, to bring the operation of excision of cancer of the prostate into line with the modern conception of a radical removal of a malignant growth as it is practised in the breast, the tongue, the uterus, and the bowel.
The immediate results, like those of radium treatment, are encouraging; I trust that ten years hence a more satisfactory report of the effect of surgical removal will be forthcoming than I have been able to give in the case of radium-therapy.
